Silicon carbide (SiC) dust and other dusts for comparison were injected intratracheally at a high dose (50 mg) into rats and the response of the lungs and the lymph nodes was studied after an appropriate experimental period. The indices studied were: histological changes in the lung and lymph nodes, organ weights, the formation of coliagenous fibres, and the appearance of quartz typical areas.
formation of coliagenous fibres, and the appearance of quartz typical areas. According to several epidemiological investigations and previous experimental animal studies, SiC produces silicogenic (fibrogenic) effects. No changes in the tissues studied in terms of damaging fibrogenic effects could be found after eight months (first series) and three and 12 months (second series). In particular, the histological findings and the absence of quartz typical areas as well as the quantitative determination of collagen fibres show that SiC had no harmfil effects on tissues. Based on these results, the extent to which other exposures during the production of SiC can be responsible for the established radiological alterations is discussed. Without doubt the following may be confounders: SiC fibres, crystalline Sio2 (quartz, cristobalite, tridymite), and possibly gaslike emissions (SO2). From 807 Epidemiological data have indicated some weak silicogenic changes in the lungs of silicon carbide (SiC) workers; it cannot be ruled out that confounders such as tridymite are present. Experimental assays for evaluating weak fibrogenic effects of mineral dusts are basically performed with the lymph node test. The dust samples are instilled into the lung in a relatively high dose; the bioassay includes the evaluation of histological changes in lung and lymph node tissue, organ weights, and quantitative evaluation of the lymph node tissue. In particular, the appearance of quartz typical areas is considered a very sensitive index for early fibrogenic events. The disadvantage of this method is the circumvention of all defensive reactions of the lung parenchyma such as elimination by alveolar macrophages. Mainly non-specific epiphenomena due to the overload situation have to be carefully evaluated when drawing conclusions as to the human exposure situation.
As well as qualitative data from inhalation experiments, the results of intratracheal instillation should also give information on minute fibrogenic effects of the samples investigated. Concerning the range of the questionable fibrogenic effects in vitro testing of the dust samples has been carried out; the capacity of the alveolar macrophages to release activated oxygen species is related to some extent to lilling of bacteria and function as scavengers in the alveolar cavity. The production of tumour necrosis factor-a is related to the silicogenic capacities. IN 
Second series
The same procedure and same dusts as in the first series were used. In addition 30 rats were given an intratracheal injection of 2 mg quartz DQ12 suspended in 0.5 ml of physiological saline.
HISTOLOGY OF THE LUNGS
Three and eight months after exposure, 15 rats per group were killed with an overdose of pentobarbital and exsanguinated; the trachea was cannulated, and the lungs were degassed and inflated with 4% neutral formalin at a pressure of 20 cm water. The lungs were removed from the thorax and fixed in 4% neutral formalin in situ.
Horizontal sections (7 Among several alveolar macrophage-derived fibrogenic factors now identified, TNF seems to play a key part in that a single instillation of silica in mice leads to a pronounced increase in lung TNF production. Also, silica induced lung fibrosis is almost completely prevented by TNF antibodies.5 6 7 To better characterise the mechanism of test dust dependent alveolar macrophage activation, we have investigated the effects of silica and SiC on the secretion of TNF-a from isolated alveolar macrophages. In the case of quartz, this response was dose dependent and no further increase in TNF secretion was seen at the highest dose used, apparently as a result of direct cellular toxic effects. By contrast, incubation of alveolar macrophages with SiC did not result in enhanced TNF secretion compared with controls even at the highest dose of 50 pug/106 cells. group must be considered to be the result of the tissue response to the dust load. A completely inert deposition of dust in the tissue could be seen from histological sections, where neither collagen fibres nor quartz typical areas were found. These findings on SiC agree qualitatively with those of other studies in which high intratracheal applications of SiC did not result in pathological effects.
A hypothetical effect of more than three orders of magnitude must be defined in relation to the lowest effective quartz doses. An epidemiologically based threshold value for quartz is 0-15 mg/m3 in Germany and 0.1 mg/m3 in the USA. Hence a value of 100 mg/m3 for SiC could be extrapolated as non-fibrogenic.
Further findings were obtained from the inhalation experiments. Cellular responses such as the occurrence of granulocytes are taken as signs of an inflammatory reaction, and considered to be the starting point of the fibroblastic response to fibrogenic dusts such as quartz'2 13 or asbestos.'4 No increase' in granulocytes was seen in groups exposed to pure SiC by contrast with animals subjected to quartz. The values correspond to those of the control animals as well as those found in the BAL fluid of healthy test persons.'5 A weaker inflammatory reaction compared with that of quartz was also seen in animals exposed to kaolinite. This shift in cellular composition is a highly sensitive index.
A strong quartz dependent increase in granulocytes was found by Bruch'6 in other studies with authentic colliery mixed dusts in which the quartz content ranged between 2% and 10%. A striking phenomenon was the decrease in the total cell count three days after completing quartz inhalation in animals.
In 
